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Why	  publication	  and	  reporting	  biases	  matter	  	  
If	  the	  literature	  is	  more	  likely	  to	  contain	  trials	  showing	  bene6its	  of	  therapy	  while	  equally	  valid	  
trials	  showing	  no	  or	  negative	  effects	  remain	  




1.  Empirical	  evidence	  of	  reporting,	  publication,	  and	  dissemination	  biases	  in	  the	  scholarly	  literature	  2.  Strategies	  for	  limiting	  these	  biases	  in	  the	  literature	  –  Small	  group	  discussion	  3.  Methods	  for	  limiting	  these	  biases	  in	  reviews	  4.  Assessing	  and	  adjusting	  for	  biases	  in	  reviews	  –  Group	  discussion	  
  
1.	  Empirical	  evidence	  of	  bias	  
•  Bias	  is	  a	  systematic	  error	  that	  distorts	  results	  from	  the	  truth.	  •  The	  reporting,	  publication,	  and	  dissemination	  of	  research	  results	  is	  a	  biased	  process	  (Song	  et	  al.,	  2009,	  2010).	  	  •  This	  presentation	  focuses	  on:	  –  Outcome	  reporting	  bias	  –  Publication	  bias	  	  –  Dissemination	  biases	  –  Biases	  that	  arise	  in	  research	  reviews	  (selection,	  inclusion,	  con6irmation)	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Studies	  (all	  data	  collected)	  














Studies	  (all	  data	  collected)	  
Outcome	  reporting	  bias	  
  
Outcome	  reporting	  bias	  (ORB)	  
§  Reporting	  of	  results	  is	  in6luenced	  by	  their	  direction	  and/or	  statistical	  signi6icance	  
§  “Cherry	  picking”	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Evidence	  of	  ORB	  -­‐	  1	  
§  Statistically	  signi6icant	  and	  positive	  results	  are	  more	  likely	  to	  be	  	  –  reported	  (mentioned	  at	  all)	  	  –  fully	  reported	  (data	  provided)	  
§  These	  reporting	  biases	  occur	  within	  studies	  (Chan	  et	  al.,	  2004a,	  2004b;	  Chan	  &	  Altman,	  2005;	  Dwan	  et	  al.,	  2008;	  Hahn	  et	  al.,	  2002;	  Pigott	  et	  al.,	  2011;	  Williamson	  et	  al.,	  2006)	  
§  Unrelated	  to	  study	  or	  outcome	  “quality”	  (Chan	  et	  al.,	  2004,	  2005;	  Pigott	  et	  al.,	  2011;	  Williamson	  et	  al.,	  2006)	  
  
Evidence	  of	  ORB	  -­‐	  2	  
§  Statistically	  signi6icant	  outcomes	  are	  more	  likely	  to	  be	  reported	  than	  nonsigni6icant	  outcomes	  
§  Odds	  ratios	  2.2	  to	  4.7	  (Dwan	  et	  al.,	  2008)	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Evidence	  of	  ORB	  -­‐	  3	  
§  BMJ	  (2010)	  
§  “The	  prevalence	  of	  incomplete	  reporting	  is	  high.	  Trialists	  seem	  generally	  unaware	  of	  the	  implications	  for	  the	  evidence	  base	  of	  not	  reporting	  all	  outcomes…”	  
  
Evidence	  of	  ORB	  -­‐	  4	  
§  BMJ	  (2010)	  
§  19/42	  (45%)	  of	  meta-­‐analyses	  had	  substantial	  errors	  due	  to	  ORB	  
§  8	  (19%)	  became	  non-­‐signi6icant	  after	  adjusting	  for	  ORB	  
















§  50%	  of	  completed	  studies	  are	  published	  (Dwan	  et	  al.,	  2008;	  Jones	  et	  al.,	  2013)	  
§  Publication	  rates	  may	  be	  lower	  in	  social	  sciences,	  observational	  studies,	  and	  low/middle	  income	  countries	  




•  Publication	  status	  is	  not	  a	  proxy	  for	  methodological	  quality	  (McLeon	  &	  Weitz,	  2004;	  Moyer	  et	  al.,	  2010)	  •  Should	  never	  be	  used	  as	  an	  inclusion	  criteria	  in	  reviews	  (Chandler	  et	  al.,	  2013;	  Higgins	  &	  Green,	  2011;	  Institute	  of	  Medicine,	  2011)	  
  
Evidence	  of	  publication	  bias	  
§  Studies	  with	  statistically	  signi6icant,	  positive	  results	  are	  2-­‐3	  times	  more	  likely	  to	  be	  published	  than	  similar	  studies	  with	  null	  or	  negative	  results	  (Song	  et	  al.,	  2009,	  2010)	  –  likelihood	  of	  publication	  is	  related	  to	  direction	  and	  signi6icance	  of	  results-­‐-­‐net	  of	  in6luence	  of	  other	  variables	  –  (Begg,	  1994;	  Cooper	  et	  al.,	  1997;	  Coursol	  &	  Wagner,	  1986;	  Dickersin,	  1987,	  2005;	  Dwan	  et	  al.,	  2008;	  Easterbrook	  et	  al.,	  1991;	  Hopewell	  et	  al.,	  2007,	  2009;	  Scherer	  et	  al.,	  2007;	  Song	  et	  al.,	  2000,	  2009,	  2010;	  Torgerson,	  2006;	  Vecchi	  et	  al.,	  2009)	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Sources	  of	  publication	  bias	  
§  Sources	  of	  publication	  bias	  are	  complex	  –  Investigators	  	  
•  don’t	  think	  null/negative	  results	  are	  worthwhile	  and/or	  don’t	  expect	  these	  results	  to	  be	  accepted/published	  
•  are	  less	  likely	  to	  submit	  null	  results	  for	  conference	  presentations	  (Song	  et	  al.,	  2009)	  and	  publication	  (Dickersin,	  2005;	  Song	  et	  al.,	  2009)	  –  Peer	  reviewers	  &	  editors	  may	  be	  less	  likely	  to	  accept/publish	  null	  results?	  (Mahoney,	  1977	  vs.	  Song	  et	  al.,	  2009)	  •  “Publication	  bias	  appears	  to	  occur	  early,	  mainly	  before	  the	  presentation	  of	  6indings	  at	  conferences	  or	  submission	  of	  manuscripts	  to	  journals”	  (Song	  et	  al.,	  2009).	  
  
Evidence	  of	  effects	  of	  publication	  bias	  
•  Publication	  bias	  appears	  to	  in6late	  overall	  effect	  size	  estimates	  in	  some	  meta-­‐analyses	  (Lipsey	  &	  Wilson,	  1993;	  Sutton	  et	  al.,	  2000)	  






§  Studies	  with	  signi6icant	  results	  are	  	  –  Published	  faster	  (Hopewell	  et	  al.,	  2001)	  –  Cited	  and	  reprinted	  more	  often	  (Egger	  &	  Smith)	  
§  Easier	  to	  locate	  (esp.	  in	  English)	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Reporting,	  publication,	  dissemination	  biases	  	  
§  Are	  ubiquitous	  
§  Are	  cumulative	  
§  In6late	  effect	  size	  estimates	  
§  (Altman,	  2006;	  Hopewell	  et	  al.,	  2005,	  2007,	  2009;	  Song	  et	  al.,	  2009)	  














Studies	  (all	  data	  collected)	  
Haphazard	  reviews	  
  
Bias	  and	  error	  in	  the	  review	  process	  
§  Can	  occur	  at	  several	  stages,	  including:	  
§  Searching	  for	  studies	  
§  Selection	  of	  studies	  
§  Data	  extraction	  
§  Data	  analysis	  
§  Synthesis	  of	  results	  across	  studies	  




§  Bibliographic	  databases	  
§  Largely	  limited	  to	  published	  studies	  
§  Search	  results	  are	  likely	  to	  be	  affected	  by	  reporting,	  publication,	  and	  citation	  biases	  	  
  
Selection/inclusion	  bias	  
§  Trivial	  properties	  of	  studies	  or	  reports	  affect	  recall	  and	  evaluation	  of	  information	  	  




§  Extracting	  data	  from	  studies	  is	  dif6icult	  
§  Errors	  are	  common	  (Gøtzsche	  et	  al.,	  2007)	  
§  Initial	  agreement	  is	  low	  (Tendal	  et	  al.,	  2009)	  
§  Experimental	  evidence	  shows	  that	  duplicate	  extraction	  reduces	  errors	  (Buscemi	  et	  al.,	  2006)	  
  
Synthesis	  
§  Narrative	  synthesis	  is	  
§  Unduly	  in6luenced	  by	  trivial	  properties	  of	  studies	  (Bushman	  &	  Wells,	  2001)	  
§  Less	  accurate	  than	  meta-­‐analysis	  (Bushman	  &	  Wells,	  2001;	  Cooper	  &	  Rosenthal,	  1980;	  Mann,	  1994)	  
§  Vote	  counting	  is	  not	  a	  good	  alternative	  
§  Does	  not	  consider	  sample	  size	  or	  heterogeneity	  
§  E.g.,	  10	  studies:	  6	  positive,	  2	  null,	  2	  negative	  
§  Overall	  results	  depend	  on	  N	  and	  SE	  




Evidence	  of	  bias	  in	  narrative	  reviews	  
§ Analysis	  of	  14	  published	  reviews	  of	  results	  of	  one	  RCT	  (Littell,	  2008)	  
§ Results	  of	  the	  RCT	  were	  mixed.	  	  
§ 30	  outcomes:	  2	  negative,	  1	  missing,	  22	  null,	  5	  positive	  
§ Most	  (12/14)	  reviewers	  used	  a	  single	  phrase	  to	  characterize	  results	  of	  this	  study	  
§ Highlighting	  advantages	  of	  one	  approach	  
§ Ignoring	  valuable	  information	  on	  relative	  advantages,	  disadvantages,	  and	  equivalent	  results	  of	  different	  approaches.	  
 
  
Traditional	  reviews	  and	  well-­‐meaning	  
experts	  can	  be	  misleading	  	  
§  Scholars	  are	  human	  
§  Rely	  on	  “natural”	  methods	  to	  6ilter	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  and	  synthesize	  data	  
§  The	  human	  brain	  is	  –  Good	  at	  detecting	  patterns,	  maintaining	  homeostasis,	  defending	  territory	  –  Bad	  at	  complex	  math,	  revising	  beliefs	  (Runciman,	  2007)	  
§  Research	  synthesis	  is	  too	  complex	  for	  informal	  methods,	  “cognitive	  algebra”	  
§  Vulnerable	  to	  many	  sources	  of	  bias.	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Bias	  in	  social	  work	  literature	  
•  Under-­‐investigated.	  	  •  Opportunities	  for	  bias	  may	  be	  greater	  because	  our	  research	  tends	  to	  use:	  	  –  Observational	  designs:	  case	  reports	  and	  series,	  cross	  sectional,	  case-­‐control,	  and	  cohort	  studies;	  	  –  Smaller	  sample	  sizes;	  and	  –  Larger	  number	  of	  tested	  relationships.	  
  
Summary	  
§  Bias	  and	  error	  are	  common	  at	  every	  stage	  
§  Reporting	  





2.	  Limiting	  biases	  in	  the	  literature	  	  
Strategies	  include:	  	  1.  Prospective	  registration	  of	  clinical	  intervention	  studies;	  2.  Submit	  null	  and	  negative	  results	  for	  publication;	  3.  Cite	  relevant	  unpublished	  reports;	  and	  4.  Cite	  null	  and	  negative	  results.	  	  
  
Prospective	  registration	  
•  Prospective	  registration	  of	  all	  clinical	  trials	  required	  by:	  	  –  International	  Committee	  of	  Medical	  Journal	  Editors;	  and	  	  –  NIH:	  Clinicaltrials.gov	  	  





Make	  all	  results	  public	  
•  Alltrials.net	  –  Movement	  (largely	  in	  UK	  and	  EU)	  to	  require	  public	  access	  to	  all	  results	  for	  all	  trials	  involving	  humans	  –  Prospective	  and	  retrospective	  
19 
  
What	  can	  investigators	  do?	  
•  Submit	  null	  and	  negative	  results	  –  What	  makes	  it	  dif6icult	  for	  investigators	  to	  submit	  null	  or	  negative	  results?	  
•  For	  conference	  presentations?	  
•  For	  publication?	  •  Cite	  relevant	  unpublished	  reports	  –  How	  do	  we	  6ind	  these?	  •  Cite	  relevant	  null	  and	  negative	  results	  –  How	  can	  we	  counteract	  biases	  toward	  positive,	  signi6icant	  results?	  
  
Small	  group	  discussion	  
•  What	  role	  do	  you	  play	  in	  creating	  and	  perpetuating	  publication	  and	  reporting	  biases?	  
•  Feasibility	  of	  strategies	  for	  limiting	  biases	  in	  literature?	  
•  Other	  ideas?	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3.	  Methods	  for	  limiting	  biases	  in	  SRs	  Strategies	  include:	  	  1.  Comprehensive	  search	  strategies;	  2.  Risk	  of	  bias	  (ROB)	  assessment;	  and	  3.  Outcome	  reporting	  bias	  in	  trials	  (ORBIT)	  rubric.	  
  
Comprehensive	  search	  strategies	  
•  Why	  use	  them?	  	  –  Because	  they	  can	  reduce	  the	  likelihood	  of	  publication	  bias	  in	  reviews.	  •  Search	  multiple	  sources	  for	  individual	  studies	  including:	  –  Electronic	  databases;	  and	  –  Grey	  literature.	  Types	  include:	  
•  Abstracts;	  	  
•  Unpublished	  data;	  
•  Book	  chapters;	  and	  
•  Other.	  	  
21 
  
Risk	  of	  bias	  assessment	  
•  Strategies	  include:	  	  
1.  Rate	  risk	  of	  several	  types	  of	  bias	  for	  each	  study:	  
•  Selection	  bias;	  
•  Performance	  bias;	  
•  Detection	  bias;	  
•  Attrition	  bias;	  and	  
•  Reporting	  bias.	  (Here	  we	  focus	  only	  on	  reporting	  bias.)	  	  2.  Use	  moderator	  analysis	  to	  assess	  potential	  effects	  of	  speci6ic	  biases	  on	  results	  
  




•  Matrix	  of	  studies	  and	  outcomes.	  
•  Code	  for	  reporting	  (for	  each	  cell):	  	  –  Full	  reporting	  for	  comparisons	  of	  interest;	  –  Partial	  reporting	  (e.g.,	  p-­‐value	  only);	  and	  –  No	  reporting.	  
•  Code	  suspicion	  of	  ORB:	  –  High,	  low,	  or	  no	  risk.	  	  
  
Outcome	  reporting	  bias	  assessment	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Considerations	  for	  ORBIT	  
•  Need	  to	  consider	  multiple	  publications	  per	  study	  to	  understand	  whether	  outcome	  was	  measured,	  reported;	  
•  Separate	  ORB	  ratings	  for	  each	  outcome	  
•  ORB	  ratings	  may	  seem	  subjective.	  –  Provide	  documentation	  for	  ratings.	  
  
4.	  Assessing	  and	  adjusting	  for	  bias	  in	  SRs	  




•  Failsafe	  N	  (Rosenthal,	  1979)	  AKA	  6ile	  drawer	  analysis	  computes	  –  Number	  of	  null/negative	  studies	  (of	  similar	  size)	  needed	  to	  overturn	  a	  signi6icant	  result	  •  Several	  ways	  of	  calculating	  Failsafe	  N	  •  Focus	  on	  statistical	  not	  clinical	  signi6icance	  •  All	  Failsafe	  N	  methods	  lead	  to	  widely	  varying	  estimates.	  •  Failsafe	  N	  should	  be	  abandoned	  in	  favor	  of	  better	  (more	  robust,	  reliable)	  methods	  (Becker,	  2005)	  
  
Funnel	  plots	  
•  Funnel	  plots	  are	  scatter	  plots	  of	  the	  treatment	  effects	  estimated	  from	  individual	  studies	  against	  a	  measure	  of	  precision	  (usually	  the	  SE	  of	  the	  ES).	  	  •  Light	  &	  Pillemer	  (1984)	  •  Plot	  of	  ES	  (x	  axis,	  low	  to	  high)	  by	  SE	  of	  ES	  (y	  axis,	  high	  to	  low)	  •  In	  absence	  of	  bias,	  we	  expect	  symmetry	  in	  the	  plot	  –  Asymmetry	  results	  from	  a	  variety	  of	  sources,	  including	  non-­‐publication	  of	  small	  studies	  with	  null	  or	  negative	  effects	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Funnel	  plot	  with	  pseudo	  95%	  CIs	  	  	  
  
Inter-­‐ocular	  analysis	  
•  Visual	  assessment	  (“eyeballing”)	  of	  funnel	  plots	  alone	  is	  unreliable	  –  Is	  the	  plot	  symmetrical	  or	  asymmetrical?	  Inter-­‐rater	  reliability	  is	  low.	  •  Shape	  of	  the	  plot	  depends	  on	  metric	  used	  in	  y	  axis	  •  Use	  SE	  (Sterne	  &	  Egger,	  2001)	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Trim	  and	  \ill	  analysis	  Trim	  and	  6ill	  analysis	  estimates	  missing	  studies	  and	  recalculates	  pooled	  ES	  (a	  form	  of	  sensitivity	  analysis)	  
(Riebler,	  2008)	  
  
Trim	  &	  \ill	  procedure	  
•  Builds	  on	  the	  idea	  behind	  the	  funnel	  plot	  –	  that	  is,	  in	  the	  absence	  of	  bias	  the	  plot	  would	  be	  symmetric	  around	  the	  summary	  effect.	  	  •  The	  procedure	  imputes	  missing	  studies,	  adds	  them	  the	  analysis,	  and	  then	  re-­‐computes	  the	  summary	  effect	  (Duvall	  &	  Tweedie,	  2000).	  	  •  Performs	  poorly	  with	  substantial	  between-­‐study	  heterogeneity	  and	  in	  meta-­‐analyses	  with	  few	  (<10)	  studies	  •  Limitations:	  	  –  We	  assume	  that	  the	  missing	  studies	  are	  the	  most	  negative.	  –  Robustness	  of	  estimators	  with	  very	  negative	  effects.	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Simple	  statistical	  tests	  
•  Begg’s	  rank	  correlation	  test,	  Egger’s	  linear	  regression	  test,	  other	  regression	  tests	  –  Quantify	  the	  bias	  captured	  by	  the	  funnel	  plot	  using	  the	  actual	  values	  of	  the	  effect	  sizes	  and	  their	  precision;	  	  –  Have	  low	  statistical	  power	  
–  Regression	  methods	  tend	  to	  outperform	  trim-­‐and-­‐6ill,	  but	  all	  methods	  deteriorate	  with	  smaller	  n	  of	  studies	  and	  unexplained	  heterogeneity	  (Moreno,	  Sutton,	  Ades,	  et	  al.,	  2009)	  
  
Funnel	  plot	  with	  Egger’s	  regression	  test	  




•  Studies	  sorted	  in	  forest	  plot	  in	  sequence	  by	  –  Sample	  size	  (largest	  n	  to	  smallest	  n)	  or	  –  Precision	  (smallest	  SE	  to	  largest	  SE)	  •  Cumulative	  meta-­‐analysis	  conducted	  •  If	  ES	  estimate	  is	  stable	  after	  inclusion	  of	  large	  studies	  and	  does	  not	  change	  with	  addition	  of	  small	  studies,	  there	  is	  no	  evidence	  of	  publication	  bias	  •  If	  ES	  estimate	  changes	  with	  addition	  of	  small	  studies,	  there	  is	  evidence	  that	  bias	  might	  be	  present;	  need	  to	  investigate	  reasons	  for	  this	  (Bornstein,	  2005)	  
  
Copas	  selection	  model	  •  Two	  components,	  based	  on	  Heckman	  selection	  (two-­‐stage	  regression)	  model	  (Copas,	  1999;	  Copas	  &	  Shi,	  2000,	  2001)	  1.  Random	  effects	  model	  for	  the	  outcome	  2.  Selection	  model	  of	  the	  probability	  that	  study	  is	  observed	  or	  published	  –  Correlation	  between	  these	  two	  components	  models	  the	  extent	  of	  selection/publication	  bias	  	  •  Performs	  better	  than	  trim	  &	  6ill	  analysis	  (Schwarzer	  et	  al.,	  2010)	  •  Bayesian	  application	  and	  extension	  to	  network	  meta-­‐analysis	  available	  (Mavridis	  et	  al.,	  2013)	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Contour-­‐enhanced	  funnel	  plots	  
•  Aims	  to	  disentangle	  publication	  bias	  from	  other	  sources	  of	  asymmetry.	  •  Contours	  partition	  funnel	  into	  areas	  of	  statistical	  signi6icance	  and	  non-­‐signi6icance	  •  Moreno,	  Sutton,	  Turner,	  et	  al.	  (2009)	  
  
Contour-­‐enhanced	  funnel	  plots	  -­‐	  2	  
(Moreno,	  Sutton,	  Turner,	  et	  al.	  2009)	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Contour-­‐enhanced	  funnel	  plots	  -­‐	  3	  
(Moreno,	  Sutton,	  Turner,	  et	  al.	  2009)	  
  
Summary	  




•  Rothstein,	  Sutton,	  &	  Bornstein	  (2005)	  
  
Evidence-­‐based	  standards	  for	  reviews	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